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Conclusions
The earliest computer games developers to utilize a graphical interface faced a 
number of limitations, including how to represent a complex world in as few as 560 
pixels. One common solution was to use a two-dimensional torus as a gaming 
surface. This can be observed in the classic arcade game, “Asteroids.”
Under the advising of my topology professor, Dr. Paul Marion Latiolais, I have 
developed a mathematical spoof of the classic arcade game. In addition to the 
torus, players can experience piloting a spaceship on a 2D Klein bottle and Mobius 
strip. 
Klein Space Fighter was developed from scratch exclusively in Python, using the 
Pygame extension library and the IDE Xcode and Git for version control.
The game is available as a desktop version for Mac, Linux, or Windows, and as a 
mobile application for Android phones and tablets, with an iOS version coming 
soon.
The game is currently published in Google Play, however it is hidden from the 
public. To get the game for free, sign up to become a beta tester and an invite will 
be sent to your e-mail address.
In the classic arcade game “Asteroids,” when a spaceship 
disappears off the edge of the screen it reappears on the 
opposite side.
On the Klein bottle surface the spaceship 
appears at the opposite end, however the 
trajectory and location of the spaceship 
relative to the middle is inverted.
If we imagine what it is like to be a Flatlander, an inhabitant of the two-dimensional 
world created by Edwin Abbot in Flatland: A Romance of Many Dimensions, 
mathematical surfaces which are otherwise difficult to grasp become concrete.
To have an intuitive understanding of topology it is necessary for mathematicians 
and students alike to develop mental, digital, and physical models and to see the 
surfaces they study from the perspective of a Flatlander.
In many ways, the video game medium, particularly the 2D arcade game, is the 
perfect learning tool to explore complex mathematical objects.
It is my hope that applications such as Klein Space Fighter, once available to the 
public, will be used as a free learning resource for children.
Thank you for your time and attention.
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